The multiple battles fought by anti-apoptotic p21.
Until recently, the p53 transcriptional target p21, a member of the Cip/Kip family, was almost solely viewed as a nuclear protein with a principal function of inhibiting cyclin-dependent kinase (CDK) activity and hence, cell cycle progression. However, emerging evidence now suggests additional functions for p21 in diverse cellular processes including a role as a modulator of apoptosis. Several mechanisms are suggested by which p21 interferes with the apoptotic machinery that encompass either CDK-independent events such as transcriptional regulation and direct binding to pro-apoptotic gene products in the cytoplasm, or that were based on inhibition of CDKs that in several studies were required downstream of caspases for the generation of characteristic apoptotic alterations. Very recently, we have shown that p21 protects cells from irradiation-induced apoptosis by suppression of CDK activity that appears to be required downstream of the mitochondria for an efficient activation of the caspase cascade. Together with other reports, our results not only demonstrate the close connection of events leading to either cell cycle arrest or apoptosis, but also indicate that the CDK inhibitor p21 battles apoptosis at multiple frontiers.